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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the manufacturing method of the graft-ized vinyl 
polymer which can carry out [ graft ]-izing of the various vinyl polymer to the surface efficiently 
about the refining material of a polymer material, composite with a polymer material, and the 
inorganic particles further used as magnetic grant material, a magnetic fluid, etc. 
[0002] 

[Description of the Prior Art]When using various inorganic particles as magnetic grant material, 
or when using as the refining material of a polymer material, and composite with a polymer 
material, it is called for that inorganic particles distribute to homogeneity more in an organic 
solvent, various kinds of organic materials, and various polymer materials. In order to raise this 
dispersibility, it is necessary to make small associative strength committed among inorganic 
particles, or to improve compatibility with carrier fluid. 

[0003]lt is a method with effective in a non-subtlety particle surface as this means carrying out 
the graft of the good polymer chain of compatibility to carrier fluid. For example, a peroxy 
group or azo is introduced into the surface of inorganic particles, and carrying out the graft 
polymerization of the vinyl polymer using this radical polymerization start group is known as 
indicated to a polymer journal, the 22nd volume, and 827 pages (1990). 
[0004]So that it may be indicated to Society of Polymer Science,Japan proceedings, the 40th 
volume, and 1686 pages (1991), The graft of the polymer which has a COOK basis and a 
CO + CI0 4 " group in a pendant is carried out to the non-subtlety particle surface, By using a 

COOK basis as a polymerization start group, and carrying out anionic polymerization by 
making this graft chain into a scaffold, furthermore, or carrying out cationic polymerization by 
using a CO + CI0 4 " group as a polymerization start group, Making the amount of grafts of 
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polymer to a non-subtlety particle surface increase, and raising the dispersibility of inorganic 

particles is examined. 

[0005] 

[Problem(s) to be Solved by the Invention] However, it was called for that the amount of grafts 
of polymer may be insufficient for the former method, it may be unable to reveal sufficient 
dispersibility, and raises the graft efficiency of vinyl polymer further by the target use. 
[0006]There was a problem that its adjustment of reaction conditions, such as pH, 
concentration, and temperature, is complicated since the latter method is based on a cationic 
polymerization method or an anionic polymerization method while it is useful as a method to 
which the amount of grafts of polymer is made to increase, control of a reaction was 
complicated, or the monomer which can polymerize received restrictions. 
[0007]While this invention is made paying attention to the problem of these former and the 
purpose can raise the graft efficiency of vinyl polymer to inorganic particles, Control of a 
polymerization reaction is easy and providing the manufacturing method of little graft-ized vinyl 
polymer has restrictions of the vinyl monomer used for a polymerization reaction. 
[0008] 

[Means for Solving the Problem]To achieve the above objects, in a manufacturing method of 
graft-ized vinyl polymer of this invention. A peroxy group or azo introduced into the surface of 
inorganic particles is made into a polymerization initiator, The radical polymerization of a vinyl 
monomer which has a peroxy carbonate group shown by the above-izing 1 or ** 2, and the 
vinyl monomer which has copolymeric to the vinyl monomer is carried out at temperature of 90 
** or less, The graft polymerization of the vinyl polymer which has a peroxy carbonate group in 
a side chain is carried out to the surface of said inorganic particle, It is characterized by 
carrying out the radical polymerization of the target vinyl monomer by making into a 
polymerization initiator a peroxy carbonate group contained in a graft chain of the non-subtlety 
particle surface concerned at temperature over 90 more **. 

[0009]Next, each constituent features of this invention are explained in detail. First, inorganic 
particles used by this invention are explained. This inorganic particle is not limited especially 
as long as it has a reactant group which can introduce into that surface a peroxy group or azo 
which is a polymerization start group. For example, silica, titanium oxide, ferrites, carbon black, 
etc. are applicable. There are also no restrictions of the particle diameter and it is broadly 
considered as an object from a several nanometers ultrafine particle to a thing of a several 
100-micrometer order which has comparatively large particle diameter. 
[0010]Next, how to carry out the graft copolymerization of the peroxy group content vinyl 
polymer to this non-subtlety particle surface is explained. About introduction of a peroxy group 
to a non-subtlety particle surface, or azo, it is carried out in accordance with a publicly known 
method. For example, azo can be introduced into the surfaces, such as silica, titanium oxide, 
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and a ferrite, by polymer journal, the 22nd volume, and a method indicated to 827 pages 
(1990). That is, an OH radical which exists in a non-subtlety particle surface is made into a 
reactive site, and it is introduced according to a reaction formula shown in following ** 3 and * 
4. 

[0011] 
[Formula 3] 

OCH, 

M-OH + CH a O-Si <CH 2 ) 3 OCH 2 CHCH 2 
I \ / 

OCH 3 0 

OCH 3 

^ M O-Si ( C H 2 ) » OCHj C H C H 2 

OCH 3 0 

[0012]However, M expresses inorganic particles. 

[0013] 

[Formula 4] 

OCH, 

M-O-Si (CH a ) 3 OCH 2 CHCHa + 
\ / 



OCH 3 



O 



CHa CH, 

HOOC (CH 2 ) 2 C-N = N-C (CH 2 ) 2 COOH 
I I 
CN CN 

OCH, 

^M-O-Si (CH S ) 3 0CH 3 CHCH 2 - 

OCH 3 OH 

C H 3 CH S 
-OOC (CH, ) 2 C~N = N-C (CH a ) ■ COOH 
CN CN 

[0014]Next, the manufacturing method of graft-ized vinyl polymer by the graft-ized reaction of 
peroxy group content vinyl polymer to a non-subtlety particle surface is explained. Graft-ized 
vinyl polymer under existence of the inorganic particles which were prepared by the above 
methods and which have a peroxy group or azo on the surface, It is compounded by the 
radical copolymerization reaction of the compound which constitutes target vinyl polymer and 
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is shown by ** 1 or 2, and this and the vinyl monomer which has copolymeric under the 
conditions which make the peroxy group concerned or azo the source of a polymerization start. 
The blending ratio of the compound of** 1 and 2 has one to 100 preferred weight section to 
vinyl monomer 100 copolymeric weight section. In less than one weight section, in the graft- 
ized reaction of vinyl polymer performed by a next stage, since improvement in graft efficiency 
cannot call it fitness, it is not desirable. Even if it exceeds 100 weight sections, the 
improvement beyond constant value is not found, but has a problem on which a manufacturing 
cost rises, and that of the graft efficiency of vinyl polymer is not preferred. 
[0015]What 10 hour half life period temperature for which it asked by the pyrolysis in the 
cumene of 0.02-mol [/I. ] concentration is in 100-105 ** as a vinyl monomer shown by the 
above-izing 1 or ** 2, and has activation energy in the range of 32 - 35 kcal/mol is preferred. In 
order to control the pyrolysis of the peroxy carbonate group introduced into vinyl polymer, it is 
required to polymerize at the temperature of 90 ** or less. When the polymerization time is 80- 
90 ** in polymerization temperature, the case below less than 12 hours and 80 ** is preferred 
because of economical efficiency, in order that considering it as less than 15 hours may control 
the pyrolysis of a peroxy carbonate group. 

[0016]As a polymerization method used for this invention, a publicly known solution 
polymerization method, a mass polymerization method, etc. are adopted conventionally. It is 
preferred to polymerize in the vinyl monomer which dissolves the inside of the good solvent of 
the peroxy group content vinyl polymer graft-ized especially or the vinyl polymer concerned. 
[0017]As a vinyl monomer which has a peroxy carbonate group shown by ** 1 in this invention, 
t-butylperoxy AKURIROIROKISHI ethyl carbonate, t-amyl peroxy AKURIROIROKISHIECHIRU 
carbonate, t-hexylperoxy AKURIROIROKISHIECHIRU carbonate, t-butylperoxy 
METAKURIROIROKISHI ethyl carbonate, t-amyl peroxy METAKURIROIROKISHIECHIRU 
carbonate, t-hexylperoxy METAKURIROIROKISHIECHIRU carbonate, t-butylperoxy 
AKURIROIROKISHI ethoxyethyl carbonate, t-HEKISHIRUPERUOKISHIAKURIRO yloxy 
ethoxyethyl carbonate, t-butylperoxy METAKURIROIROKISHI ethoxyethyl carbonate, t- 
hexylperoxy METAKURIROIROKISHI ethoxyethyl carbonate, etc. are raised. 
[0018]As a vinyl monomer which has a peroxy carbonate group shown by ** 2, t-butylperoxy 
allyl carbonate, t-amyl peroxy allyl carbonate, t-hexylperoxy allyl carbonate, t-butylperoxy 
metallyl carbonate, t-amyl peroxy metallyl carbonate, t-hexylperoxy metallyl carbonate, etc. are 
raised. 

[0019]t-butylperoxy AKURIROIROKISHI ethyl carbonate among the vinyl monomers shown by 
the above-izing 1 or ** 2, t-butylperoxy METAKURIROIROKISHI ethyl carbonate, t-butylperoxy 
allyl carbonate, and t-butylperoxy metallyl carbonate are used suitably. 
[0020]The copolymeric vinyl monomer used by this invention should just have a compound of 
the above-izing 1 or ** 2, and copolymeric, and is suitably chosen according to the use for 
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which graft-ized inorganic matter particles are used. That is, it is broadly chosen from the 
hydrophilic vinyl monomer which forms water-soluble polymer to the hydrophobic vinyl 
monomer which forms a hydrophobic polymer. 

[0021]For example, as the vinyl monomer of ** 1 , and a vinyl monomer which has copolymeric, 
they are methyl acrylate and/or methyl methacrylate. [It is named methyl acrylate generically 
below (meta). It is ] like the following. Ethyl acrylate (meta), acrylic acid (meta)-n-propyl, (Meta) 
Acrylic acid isopropyl, metaglycidyl acrylate (meta), (Meta) Acrylic acid-n-butyl, isobutyl 
acrylate (meta), (Meta) Acrylic acid-t-butyl, acrylic acid (meta)-2-ethylhexyl, (Meta) Acrylic acid 
octyl, acrylic acid (meta) lauryl, acrylic acid (meta) stearyl, (Meta) Acrylic acid cyclohexyl, 
acrylic acid (meta) benzyl, (Meta) Acrylic acid - Acrylic ester, such as N and N- 
dimethylaminoethyl (meta), (Meta) Acrylic acid hydroxyl ethyl ester, acrylic acid (meta) hydroxy 
propyl ester, (Meta) The hydroxy ester of acrylic acid like acrylic acid-3-Krol 2-hydroxy propyl 
ester (meta), (Meta) Acrylic acid triethylene glycol ester, ester of the polyethylene glycol of 
acrylic acid and polypropylene glycol like acrylic acid (meta) dipropyleneglycol ester (meta), 
Aromatic vinyl type monomers, such as styrene, vinyltoluene, and alpha-methylstyrene, 
acrylamide (meta), Amide group content vinyl system monomers, such as N-methylol(metha) 
acrylamide, N,N-dimethyl(meta) acrylamide, N-(meta) acryloyl morpholine, and 2-acrylamido- 
2-methyl propane sulfonic acid, acrylic acid (meta), itaconic acid, etc. are raised. These vinyl 
monomers may be used alone and may use two or more sorts together as a copolymer 
component. 

[0022]As the vinyl monomer of ** 2, and a vinyl monomer which has copolymeric, a 
disconjugation mold vinyl monomer like carboxylic acid vinyl ester, such as formic acid vinyl, 
vinyl acetate, vinyl propionate, and stearic acid vinyl, or VCM/PVC is raised. These monomers 
may use together and use one sort or two sorts or more. 

[0023]Next, how to graft-ize a vinyl monomer further by making the peroxy group in vinyl 
polymer into a polymerization initiator is explained using the inorganic particles which were 
obtained by the aforementioned method and which have peroxy group content vinyl polymer 
as a graft chain. 

[0024]ln this graft-ized reaction, once the particles by which peroxy group content vinyl 
polymer was graft-ized are isolated from the inside of said polymerization system, they may be 
used, and while they had made it exist in said polymerization system, they may be continued 
and used. It is appropriate to carry out in the good solvent to peroxy group content vinyl 
polymer on the surface of a particle and the graft-ized polymer. The preparation conditions in 
particular of particles and a vinyl monomer that peroxy group content vinyl polymer was graft- 
ized do not receive restrictions, but **** setting out is carried out by the purpose. 
[0025]lt is preferred to perform a graft-ized reaction above 90 ** from a graft efficiency side and 
a point of economical efficiency, and it is still more preferred to carry out in the range which is 
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100-130 **. The temperature below 90 ** shows the tendency for a reaction to take a long time 
and for graft efficiency to also fall. Even if it exceeds 130 **, the tendency for graft efficiency to 
fall is shown. 

[0026]The vinyl monomer used at a graft-ized reaction does not have limitation, and is broadly 
chosen by the purpose. For example, various kinds of above vinyl monomers can be used. 
When the polymerization conversion of the graft-ized reaction time of peroxy group content 
vinyl polymer is not so high, temperature up of the residual vinyl monomer can be carried out 
to not less than 90 **, without isolating, and a polymerization can also be continued as it is. In 
this case, to vinyl monomer 100 weight section, although the vinyl monomer of the above-izing 
1 and 2 will also be used for a polymerization reaction, if ** 1 or the compound of 2 is 30 or 
less weight sections, evil will not arise substantially. It is also a desirable method to carry out 
temperature up to not less than 90 **, and to polymerize after adding the target vinyl monomer 
in a polymerization system. 

[0027]Measurement of the graft efficiency of the graft-ized reaction time of this invention and a 
graft rate is possible by a publicly known method. For example, centrifugation operation is 
performed until the graft-ized inorganic particles dissociate thoroughly after dilution adjustment 
with the good solvent of the vinyl polymer which uses the reactant or reaction solution of the 
specified quantity for a graft-ized reaction as indicated to the 22nd volume of a polymer 
journal, and 827 pages (1990). Subsequently, the taken-out graft-ized inorganic matter 
particles can be dried and it can ask by performing a Soxhlet extraction further. 
[0028] 

[Function]A peroxy group or azo is introduced into the surface of inorganic particles in 
accordance with a conventional method, and the peroxy group or azo of this non-subtlety 
particle surface is made into a polymerization initiator, The radical polymerization of the 
specific vinyl monomer which has a peroxy carbonate group shown by above-mentioned ** 1 
or ** 2, and this and the vinyl monomer which has copolymeric is carried out with the low 
polymerization temperature of 90 ** or less. And the vinyl polymer which has a peroxy 
carbonate group in a side chain is graft-ized by the inorganic particle surface. 
[0029]Since this polymerization reaction is performed at low temperature 90 ** or less, 
decomposition of the vinyl monomer which has a peroxy carbonate group is controlled, and the 
peroxy carbonate group used as the polymerization initiator of a next stage remains efficiently. 
This polymerization is performed easily and smoothly by the radical polymerization. 
[0030]Next, the radical polymerization of the vinyl monomer is carried out at the temperature 
over 90 ** by making into a polymerization initiator the peroxy carbonate group contained in 
the graft chain of a non-subtlety particle surface. And the graft of the vinyl polymer is carried 
out to a non-subtlety particle surface, and graft-ized vinyl polymer is manufactured. In this 
polymerization reaction, graft-ization is efficiently performed using the peroxy carbonate group 
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contained in the graft chain of a non-subtlety particle surface. 
[0031] 

[Exam pie] Hereafter, an example and a comparative example explain this invention concretely. 
The cable address of the vinyl monomer which has the peroxy carbonate group used in each 
example, the cable address of a vinyl monomer used for the polymerization, and the 
characteristic of the inorganic particles used for the graft-ized reaction are shown below. In 
each example, % expresses weight % and a part expresses a weight section. 
MEC:. t-butylperoxy METAKURIROIROKISHI ethyl carbonate AEC:t-butyl peroxy 
AKURIROIROKISHI ethyl carbonate AC: t-butylperoxy allyl carbonate MMA : Methyl 
methacrylate Ststyrene AN :. Acrylonitrile DMAAm: Dimethylacrylamide VAc:vinyl-acetate 
silica: Mean-particle-diameter =16nm, specific surface area =200m 2 /g, OH radical =1.37 
mmol/g (product [ made from Japanese Aerosil, Inc. ] Aerosil 200) 
Titanium oxide: Mean-particle-diameter =120nm, specific surface area =90-150m 2 /g, OH 
radical =0.77 mmol/g (Titan Kogyo K STT-made from K. 30) 

Ferrite: Mean-particle-diameter [ of 15 nm ], and specific surface area =1 10m 2 /g, OH radical 
=0.50 mmol/g (Ultrafine nickelzinc ferrite by Sumitomo Cement Co., Ltd.) 
(Reference example 1) Azo was introduced into the surface in accordance with the method a 
polymer journal, the 22nd volume, and given in 827 page (1990), using silica, titanium oxide, 
and a ferrite as inorganic particles. The reaction was advanced as follows. 
[0032]Five copies of 3-glycidoxypropyltrimetoxysilane, said ten copies of each inorganic 
particle, and 95 copies of toluene were taught to the reactor provided with the thermometer, 
the agitator, and the reflux condenser, and it heated at 1 10 **, and stirred at the temperature 
for 8 hours. After-reaction inorganic matter particles were taken out, the Soxhlet extraction 
using methanol was performed, the unreacted material was removed, and the inorganic 
particles into which the glycidoxy group was introduced were obtained. 
[0033]Next, said nine copies of inorganic particles, 1.5 copies of 4,4'-azobis (4-cyanopentanoic 
acid), 0.2 copy of alpha-picoline, and 150 copies of DMSO were taught to said reactor, and the 
reaction was performed at 50 ** for 5 hours. Methanol washed each inorganic particle after the 
reaction, and the inorganic particles which carried out reduced pressure drying at 25 more **, 
and introduced azo were obtained. 

[0034]The introduction amount of azo was computed from the nitrogen volume by ultimate 
analysis about each inorganic particle. As a result, as for the amount of azoes of the silica 
surface, the amount of azoes on 0.05 mmol/g and the surface of a ferrite of the amount of 
azoes on 0.07 mmol/g and the surface of titanium oxide was 0.03 mmol/g. 
[0035] Hereafter, the azo content inorganic matter particles obtained with the above are called 
azo silica, azotitanium oxide, and an azo ferrite, respectively. 
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(Example 1) 

(1) The reactor provided with the graft-ized reaction temperature meter, agitator, and reflux 
condenser of peroxy group content vinyl polymer, It heated at 80 **, blowing nitrogen gas, the 
mixed solution which consists of five copies of azo silica, 16 copies of St, four copies of MEC 
(s), and 25 copies of toluene was prepared, and the radical polymerization was performed for 
10 hours. Polymerization conversion was 45% as a result of measuring the amount of residual 
St, and the amount of MEC(s) by gas chromatogram (henceforth GC). 

[0036] 150 copies of toluene was added and diluted to reaction **** after cooling. Diluted 
solution was moved to the centrifuge tube, and by 12000 rpm and the centrifugation operation 
of 1 hour, the silica by which polymer was graft-ized was settled thoroughly and taken out. 
Then, silica was supplied in 200 copies of toluene, it was immersed at 50 ** for 3 hours, and 
unreacted vinyl polymer and monomer were removed. After repeating this operation twice, 
reduced pressure drying was carried out at 25 **, and the graft rate was searched for with the 
following formula. 

[0037]Graft rate =(inorganic particle weight before inorganic particle weight-reaction after 
reaction)/(inorganic particle weight before reaction) x100, as a result a graft rate were 32%. 

(2) Five copies of graft-ized silica obtained above (1), 20 copies of St, and 25 copies of toluene 
were taught to the same reaction apparatus as the secondary graft-ized reaction above (1) of 
the vinyl monomer from graft-ized vinyl polymer, and the radical polymerization reaction was 
performed at 1 10 ** for 10 hours. 

[0038]After ending reaction, when the graft rate was searched for by the same method as the 
above (1), it was shown that it is 45%. From this result, it asked for the graft efficiency of vinyl 
polymer on the basis of azo silica (silica before the graft-ized reaction of (1)) according to the 
following formula. 

[0039]lt was shown that graft efficiency =(weight of azo silica after weight-reaction of azo silica 
before reaction)/(weight of azo silica before reaction) x100, as a result graft efficiency are 
dramatically as good as 91%. 

(Example 2) After the end of the same reaction as (1) of Example 1, temperature up was 
succeedingly carried out to 1 10 **, and the radical polymerization reaction was continued for 
further 10 hours. The polymerization conversion of St was 96%. 

[0040]When graft efficiency was computed by the same method as Example 1, the good value 
of 78% was obtained. 

(Comparative example 1) Five copies of azo silica, 20 copies of St, and 25 copies of toluene 
were taught to the same reaction apparatus as Example 1 , it carried out at 80 ** and the 
polymerization reaction was performed at 1 10 more ** for 10 hours for 10 hours. The 
polymerization conversion of St was 49%. 

[0041]The graft efficiency for which it asked by the same method as Example 1 was 38%. 
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(Comparative example 2) Except [ all ] having changed the polymerization temperature of 1 10 
** of the 2nd step in Example 2 into 87 **, it polymerized on the same conditions as Example 2. 
As a result, graft efficiency was 42%. 

[0042]As mentioned above, the graft efficiency excellent in Examples 1 and 2 was attained by 
easy operation. On the other hand, in the case (comparative example 2) where the case 
(comparative example 1) of the conventional method which does not use the above-izing 1 or 
the vinyl monomer of 2, and the polymerization temperature of the 2nd step are outside the 
range of this invention 90 ** or less, graft efficiency fell to the degree very much. 
(Example 3) 

(1) It heated at 75 **, blowing nitrogen gas into the reactor used in graft-ized reaction example 

1 of peroxy group content vinyl polymer, the mixed solution which consists of five copies of azo 
ferrites, 35 copies of VAc(s), five copies of AC, and 75 copies of ethyl acetate was prepared, 
and the radical polymerization was performed for 8 hours. Polymerization conversion was 
70%. 

[0043]Subsequently, it asked for graft efficiency by the same method as Example 1 except 
having used ethyl acetate for the change of toluene of Example 1 . As a result, it was shown 
that graft efficiency is 28%. 

(2) Five copies of graft-ized ferrites obtained with the secondary graft-ized reaction above (1) 
of the vinyl monomer from graft-ized vinyl polymer, 20 copies of MMA, and 25 copies of ethyl 
acetate were prepared into autoclave, and the radical polymerization reaction was performed 
at 120 ** for 5 hours. 

[0044]After ending reaction, when the graft rate was searched for by the same method as the 
above (1), it was shown that it is 41%. From this result, it was shown that the graft efficiency of 
vinyl polymer on the basis of an azo ferrite (ferrite before the graft-ized reaction of (1)) is 
dramatically as good as 79%. 

(Comparative example 3) The mixed solution which becomes the same reaction apparatus as 
Example 1 from five copies of azo ferrites, 40 copies of VAc(s), and 75 copies of ethyl acetate 
was prepared, and the polymerization was performed for 15 hours. Polymerization conversion 
was 75%. 

[0045]Subsequently, it asked for graft efficiency by the same method as Example 1 except 
having used ethyl acetate instead of toluene of Example 1. As a result, it was shown that graft 
efficiency is 30%. 

[0046]As mentioned above, in the case of the conventional method which does not use the 
above-izing 1 or the vinyl monomer of 2 to good graft efficiency having been attained in 
Example 3 (comparative example 3), graft efficiency was low. 

(Examples 4-7, comparative examples 4-6) Vinyl polymer and the various vinyl monomers 
which have the azo inorganic matter particles of a kind and quantity and peroxy carbonate 
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group which are shown in the following tables 1 and 2 were taught into methyl cellosolve, and 
the graft-ized reaction was performed. Polymerization conditions and a polymerization result 
are combined with Tables 1 and 2, and are shown. Graft efficiency was measured by the same 
method as Example 1 using the solvent used for the polymerization. 
[0047] 

[Table 1] 
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[0048] 
[Table 2] 
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[0049]The graft efficiency excellent in Examples 4-7 was obtained from the result of Table 1 
and 2. On the other hand, graft efficiency was low when not using the above-izing 1 or the vinyl 
monomer of 2 (comparative examples 4-6). 
[0050] 

[Effect of the lnvention]As explained in full detail above, in this invention, it used polymerizing 
gradually with predetermined polymerization temperature using the vinyl monomer of specific 
structure which has a peroxy carbonate group. 

Since it polymerizes by a radical polymerization method by that cause while being able to raise 
the graft efficiency of vinyl polymer to a non-subtlety particle surface, control of a 
polymerization reaction does so the outstanding effect that it is easy and there are few 
restrictions of vinyl polymer. 



[Translation done.] 
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JfcWFftfflKlnSinr 1 TS10# 1 






(72)48^ 


m\\ ia* 








mmm^^-fm. 2 »fflj8050#±tli 
















g^M*n#«^Br?m?ffl 7 
















«j«Mii#astaw*^ra4 5 t§ 3 








m 






(74)ftffiA 





(54) [fswro*Wl ^7 7 h fbf-jv^ »J v-roiBlD&S 



(57) [gift] 

* - b fi-f I. Wg*it<7) h"- ;|^e 

i fl t £*£tt£ ^6 b*-/HE / V- 1 # 9 0 °CVXY 

tf*£i&g-C&fi£3fu fill f^b^ 

bS£*t-§ t"-/^°y v-^'iE«e^ffit^"5 7 b 
ffl&Tmmizh'-frtfyv-ijsry y b ztit z t tzx 

0 , 777Htt'-)WJ-?~&9mZiiZ . 



5/20/2009, EAST Version: 2.3.0.3 



1 

0 



CH 2 



II 

-CO (CH> 



) *#HPP5-2 9 50 5 2 

2 

o-c^a^ siasrsM^Me^Uffiw^? 7 Hist 
mmt-tt fyy h-fkb-;^ y 7-»iim. 



CHO) 

I 

R 2 



0 

II 

-coo- 



CH 3 

! 

CR 3 
I 

CH S 



5^ ri , R2 mmm^xny^im. r 3 «i#at 



C H 2 0 (CHi CHO) 



-COO-CRi 

I ■ 

CHs 



S^, R2 (±7j<||S^Xii^^a, R3 {±ft*8U~ 

[?SM«M 
[0 0 0 1 ] 

[0 0 0 2] 

[0003] zco^&t ix. M&sm^Fmtzftfm 
t «fne« m ^ y vhhs ^7 7 h-t s z t mwj: 
^mx-foh, M^if^°yv-i>>-7-;b, 3122^ 8 

27K ( 1 990) tfBKSii-C^Si'St. 

fnvm^mtm^mm ix t^w? y v-£ ^5 7M 

[00 04]^ iS#TWF«Bfc. S4 0t, 16 
8 6JT ( 1 9 9 1 ) KlE»t3ft&,fc5fc, ^^ht 
COOK1KO* ClOi - S^SrO^'J V-2riE« 

ias^ Hffit ^'7 7 1- lxh%. z$>izz<7)?77hm 
inmt ixcooKmm^rmmt ixr-*>m. 

fel-^lico* cio, - S&m^teSfc* 



cox y ^-0^7 7 h -fr-ciusma^iMtt 

[000 5] 

uwn. BWb-t&mmzk^xxw-coT'yyvm 
m&Lxwj:mwmrc$%\*%&t>ib*) , b 
^/i/Tf-y 7 h3«£ £ ^~r&]±£ £ £ t # 

[0006] a#^*ffil±, ^'j7-»^77b 

30 ssrtiSDS^s^t LT^msffl. a^^s^S; 
»6^(±7-*ys^tJ:6fc«). ph, ata, w& 

->tz. y . s^ria^ y v-^$ij»^siti> t v ^ ran 

[0007] *^(±^ix^^*^et«@ LT5r$ 
iifc t, Of* o f . Jf - co a W(±*Me^co b-;P^° 
y "7-W 7 7 h^^ifiji^^s; t S t b i> 

40 J£3EFffi*il»tSii:t:ft5. 
[0008] 

[ mmtimm-fz, tutxr&m ] ±ie g mmmthtz 
vm^m^mmib lx. mm 1 xi±^2 x-Tf-^tih 

^>l7t*isA-X*~hM^-fZ>t-)V^/-?~bm 
b*n/l^E / V-tcM L4±S-£tt£#t 5 h*r:;l^e 7 V- 
fc&9 0 <> CtJlTc 7 )SJKT-7> ; ^/l'S^rtT. tiilt^ 
^ - b » * b-;i^^ U v - * ffEiE 
50 Wg^iIl:?77M^L, Sfet9 0r*S«i 
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[ 0 0 0 9 ] iJCfc, *f6BJ3«#*Jj!cSff^oUTP*Ht 

&ttmmtizmfeztv&^. mm. yy*. intf- 

OCH, 



M-OH + CHj 0- 



S i (CI 
OCH, 



H\ ^'j7-^-f;k$2 2S, 8 2 71: (1 99 

o) izimzti&umtzk-jx. rvrnt^^ii. wit 

[0011] 
[ft 3] 



) 3 OCH 2 CHCHs 
\ / 
0 



[ o o 1 2 ] fit, Mimm\mi=Fzmt« 

[0013] * 
OCH, 

M-O-Si (CH, ) , OCHi CHCHs 
I \/ 
0 C H s 0 



OCH, 

•M-O-Si (CHi ) , OCH, CHCH2 
OCH 3 0 
* [ft4] 



CH 3 CH,, 
HOOC <CH 2 ) 2 C-N = N-C (CH S ) , COOH 
CN CN 

OCH., 

M-O-Si (CH, ) 3 OCH, CHCH 2 - 



O C H 3 



in 



CH 3 CH 3 

(CH, ) , C-N = N-C (CH 2 ) > COOH 
I I 
CN CN 



[ 0 0 14] Mf-, k r -fm^ *cr>< ^ t + : K£ 
-;^U-e-«183t^t:ov^iiW-S. ^77 hft 

ffT"C, BWfc-*-4t*:i/M?'Jv-£flij£U ^ftl 



^77-1 ooMfiattstu i-i ooas^ffi 

-c7)^77 bftSOGtfcWT;, 777bi*i?)^I±^ 
#Ffc(iW;t&i^>ff;IL<£u 0 lOomg^&Hi 
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[0015] lufEft lX(i€2T"^^ii-g>h"-^y v 

mzx ^tbtz i m^mm&mn 00-105 

°C, }SSItX*K-!((S3 2 — 3 5 k c a 1 /mo 1 CO 
iefflt £ i n&ffiSKh £ . t"-/k*° 'J v- £SA3 

90 °ciy.T«fi^T"fi^-r § ; t awe* & . a 
■^eraji, 0-9 o°cto^m 2n#ism 

1*1, 8 0'C*)#«*!-£-f2 1 5 ^iimt-th i 

yr^t - b *<»^?£IWrf S gSf 

[0016] *l6BJfc:fflv^fLS«^ffit LTHk fi£ 

•?-*-vn&t& ; tumt u\ 

[0017] ^miZ&^XitlT^til^ilt^is 
^-^^.-hS*^rf-|.h'-;l^eyv-t LTfi. t- 
^/l^M-dfvT:? Un^f n^xf-zl^-*'^- 
K t -TS^K^fyT? 'JcH n^fyif/W- 

b . t -y^^t^y yy U cM 
n^x^y>-#*-K t-rS/I^/P*^^^ 
^ijn-fn^fyi f-/b# - K t — M- ^/P'VP- 

^jVsOVtti/TtVuJ o^xb^xf-;!^-*' 
^-b, t -My/K^^f yT? U n-f yX f 

U o-f n*>oc h df ioif-A'tf-sK*- b . t -A***, 

*-b3*Wfeft&. 

[0 0 18] ft2T*S#l6^*df^-#* 
-b»£*-f Sfx/^yv-i: LTtt, t -7>;b^ 
/M"* i^T'J b , t — TS /b'Vkt^ >-7 
y b , t —Ndf v;l^y^df yT'J/i*- 

b , t --ffrWVttvX 9 V /b#-#>- 

K t -75/b^/b^:/y y y^-tf'^b-b. t- 

j^i^yM - * ao< y U /b#-#*- hmif £fl 

& 0 

[0019] AMitixmt2X^fih t'-/«yv 
-stf *- b , t - T^I^M^ y^^?'Jn-fn 

*^x?7k$-!}?*-K t -y^/i^/b^i^y/b 

b , t -fj-iV^iVtti'* y y/b#-#* 

-b^'ffjitffifflsti^.„ 

[0 0 2 0] *%HJT"ffiffl$tL§*fi^ttcOt"-;P^ 7 
vHi, tulBft 1 Xii-fb2«'fb^ftt«S^tt^J>Wf 
<t < . y*7 7 bfti^S^WB^tiSffiitJEE tT 
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[0021] -fbicob-^yv-tits^tt 

^frsfx;^yv-t lt(±. 7? y;b^y^s 
tf/xti^^u/UM^A- cwt (yy) yyy^ig 

f7k (>^)7?>J;Pfi-n-7ne;K (yy) 7 

y y /UK v rn t°/K ( y y ) r y y ;n?y y ^ y 
;k (yy) T^'j/n-n-yf/i/, (yy)ryy 
10 ;HHv:/f-/K (yy ) ry y^ss-t-r^K 
(yy) T9VM&-2-x.*j\^isiv* (yy)r 
^u/HM-^^/k (yy) r^y/^y^y^K (y 
y) r^'j/nxtr'j/K (yy) ryy/n^yn 
^v;b. (yy) yyy;Hg^y^';b. (yy) yy 

'J/H6-N, N-y^f/PTi/Xf/lfiT) (yy) T 

yy/i/Kxxf-^. (yy) r^y;ngtbn^^x 
f^f/k (yy) ryy/ngbbn^^yne/i- 
xxf/K (yy) ryu;H8-3-^o^-2-t f 
nJf^yohvbxyr^coj;')^ (yy) ryy^Kco 

20 tFn^yxxf/k (y 9 ) Ty U/Htb IJxf- VV 

yy 3-;nxfik (yy) ry y/ng^rnt^y 
y y 3 -;kxy ^>v<d io%(x?)T?v ivm^tf y 
xf - v v y y a -;K>*° y r n t v y y y 3 ->v<r>x.x 
~t)V^ x^b-y. f^bb^bxy, a-y-f/i/X^-b-y 
^twit'X/n^yv-, (yy) ryy;brs 
b\ N-yf-o-;b (yy ) y/krs b\ n, n- 
^yf-;b (yy) ry y^rs b\ n- (yy) ryy 

n-f;l^;l*y 2-yy 'J;bTS b*-2-yf-;PT 

30 ( y y ) 7 y y y n >®&&$>ift>ti& . ifi 
^t'-/«/?H±J!q!l!tffifflLttS< . 2fc2S 

[0 0 22] lb2<7)b"-/k^ y v-t*s^-e& 

/l, ynh°5r>«t'~;y. yr7'J yl|h"-;k^y)^/k 

-^y-^-^&tf^^l.,, i^ttyv-ii, iax 

[oo23]«t, mm^mxmz. yy y but l 
40 T^/k^ ^*^*b* - ;b*° y i-^-th usasf 

fc LTS feth'^;t/^y^-^yy 7 MttS^fcUi 

[0 0 24] c«yy7b€K)£tfc^T. UVtti' 
7 bl^^dSS/fi, m 
IM^rt^^H** Lfcftffl^T t J: < . mlEm^ 

atB^fficw^^ >-s##b" - ;k^° y v- 1 y y 7 
b-f^s ^ y 1 titts^aKW^-ciT* am. 
50 mxhh, ^/bJj-^^s-ir^t"- /b^y 7 b 
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it £ fitzWMtf 1 b"-;^ J -?~a)\m^m\m fciH 

[0 0 2 5] ^7 7 MfcRjEfi, ^77fifE 

9 0°Clil±T'fi : ^3ifc* 1 ffit<. 10 
0-130 °C«tEHT'1f ocoifiZt, tffiti, S . 9 

hSft^fefiT-tSffi^*^-. 13 0°C^ffl^T 

[0 0 2 6] /57 h-fbKJETffiffl$iiSb*^;^eyv 

if, miaw i 3 i^lwh-iRyv-Mt^ 5 . 

nm-tizthx^i, zeflfe. mmiti. 2^ 

3 onM&PJTT&ti&mMmzW&tf&tt:^. 3£ 

[0027] ^meiy'yyhimmwyy h«j 

(f , dfJV-y>-t/^2 2t, 8 2 7W(199 
0) ^IB«£*vCMl>j;at=, p/r^aoKJEliXfiKJfc 

jffiWTftJBMft, ^77 b-fb§ii^*S»4W^ 
[0 0 28] 

ttismxi&TYm&m&mmik ix , irifif^ft 1 x 

£<7) h" - yv-k, £ ii fc Sfi^-tt & frf h b— /l- 

£ t*-;M? U S^flM^ 7 7 Mfc£ix 

[0 0 2 9] £ «S-£5O0;i 9 0°ClilT«ffi?atfi^ix 

[00 301 SC *«SS^ffi«^7 7 hMt-ir^r 
$ *i s b s£ m&mm t l t . 

9 0°C&ai I.SST"b-;^7 ^'^fi-^S 
ixl>„ ^LT. iE«»i^lSffitb"-;k^yv-^>'7 
^77ftf-;^ij7^St?^ 5 Z 



(5) tif5-295052 
8 

^ztL&^t^^t-t^-hmzmmixfyy 

[003 1] 

-bS&*-n=b'-^^yv-o^. S-S-fcffl^b' 

_w77-»^f, ??y hikKmizm^tzmmmi 
10 gwifiiass^-f . 

MEC : t -T'fVt^kt^i^^'Ju-'f Odr^Xf- 
AEC : t -7j-jW]sttisT?Vv4v*i'X. J ?-Jl> 

AC : t-7^^^>-TU;^-^-h 

MMA : ^^^U;Hg^-f^ 

St : Xf-l^y 

AN : T? 'Jn-lUil/ 

DMAAm : l/ff-)VT9 VlVT S K 
20 VA<: : M$t"-/L 

is V ft: ¥%fi ; FS= 1 6 n m , itHMl= 200m! 

/g. OHI=l. 3 7mmol/g (0*X7ny> 

tt^ttS A e r o s i 1 2 0 0) 

IM^>- : ¥%S^S= 120nra, ttHHffi= 9 0 

-150m! / g ^ OH1=0. 77mmol/g(f 

?>XMK. K. MSTT-3 0 ) 

7i5-f h : YJ&Rtf&l 5 nm, JtUffiH = 110m 

2 /g, OH1=0. 5 0mmo 1/g (&&*:jiyh 

ffiit^fi'Ml I I r a I' i ti c ti i <- k <; I /, i ti <: 
30 ferrite) 

(##^ji ) ^j-t-^-^/k m2 2m. 8 2 7K 
(1990) tmcoumizm^x .. $m$m?t lx>- 

[0032] sKtt. mmmwmmmmttzM. 

mmz, 3-^y^H^^7PbVUhU^ h^yy?y 
1 1 0 o CtcSD»tTRfiST'8B#r H Wfft/-c o 

[0033] mz. 4 , 4 ■ -r 

vizx 1. sgp. a -tan 

y0. 2gP, DMSOlSOSSrmERJtEHtttE*, 

5 0t:{CT5I^ISIKJtBSff=5:ot 0 JxJEfJL 

^ & ^ 9 J -JVTim L . § h l/Z 2 5 °Cf'«J±|gS LX 

[0034] TV"*««Afi«i. ^Sfaiu^t'^^T 

50 affi<7)TV'*S«0. Oymraol/g.ifffyi 
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1 0 



ffifDTVSitiO. O5mmol/g. 7x74" MIB 

wrvaaao. 03mmo l/gti-jfc. 

[0 0 3 5] JUT, lulBT'#fcTy*##iEWS^& 

(S3S0I1 ) 

( 1 ) ^;^^f^S#lrb"-;^iJv-i0^7 7bte 
JtE 

Salt, «ff«fciVs?^fflH&ffi^^KJ£S&. n 
& (CM L , T/y U * 5 
SP, St 16$, MEC435. h^xy2 5gR>>£>&l> 
^}§«?rtt^T" 1 0 6^7 i^*££fr3:-3 fc. 
^?n?b/5A (JUT, ) TWSt 

[0 0 3 6] fcSISL RBSat b^xy 1 5 OgB&flD 

*-c$«u:. zm^mmzwi . 1200 

Orpm, 1 BSIfJOS'L^ffi^ft^i 0 , tfW-ff)? 

Wixty 2 0 oaW^ytffcftAL 5 Otic 
T 3 ftigtsat fcsfcEiEot^w? y y v- 

8*ftU »SC(cj:i5^7b**««>fc. 
*) x 1 0 0 

( 2 ) 77 7 Mt:t*x;i^ u 7-*>^t'-w y 
^2^^7 7h^K«iuie ( i ) trntscemztz. m 

IE ( l ) X'^tzf'yy bit>-'J /j53. St20gB, h 
4xy2 Sg^tt&A/Cl 1 0°CT1 0^17^/1/* 

[00 38] 50G»T«, ffflE ( 1 ) t |3It*2cfc«J: *) 
7'7 7 tZ545 hZb aW^lS #1 

fc. £«0tt£j&»£», TW'Jtf ( ( 1 ) ^77h-fbR 
JE£?mcO y'J*) ^ S¥lC Lfc b*x>k# U 5 7 h 

[0039] /77M$= (KiBiuwryvu^fioa 
s-KtEf^Tvvy^ofifi) / (^jeiutoTv^y 
x 1 o o 

^«ten, 777 9 ixbi^zm-Thh 
(mmm2 ) nsfiCTico ( i ) tmsimmj-m. m 

tE^«^L/L% Stc0fiiHK-ft3«49 6%T*o>fc. 
[0040] Hffiflaj 1 t |h] tTjffit J: y 77 7 

jce Lfc t <r 6 , 78%tu5 m^mmhtitz . 

ab^n ) HfflsUU fcNtOTSSt, rv>y^5 
SB, st20gp, b^xy2 sSESrtta/yeso'ctT 

1 0B#ral J^Cll 0°CT" 1 OH#OS£KiE£fTi3:o 



[004 1 ] SSSfiM 1 t |h| tTjiSt 4 7 1- 

{\mm2 ) mmM2iz}5tfim2&cDnik&gLi 1 o 

°C£ 8 7°C^;L£JUWi, £TSlfS«2 t |3I t^ffT" 

M^fr&ofc. i^feS, 77 7hJjj*f24 2%T'S> 
[0042] ±fBw X o iz , HJfcflij 1 , 2 T12fSi*:7' 
10 L, lulE-ft:iX{i2^f-;^7v-&fflv^v^*a 

<o*s^- (jtiasoi ) ^m2g«s^ias^9 o°cjuto 
nmmzi&rLfz. 

( 1 ) ^W^yMtt-WJ7-»/77MK 
JE- 

7 5'C(CjD»L, 7V*7i7'f t- 5gfJ, VAc3 5§P, 

ac 5gp, skx^7 sas^^jfcsift^siasfti^ 

20 -C8B$f§7 VlDVmsVtt^tz „ 7 0 % 

[0043];^ ^\ IPI l o h/ny«^^ y tit 

»x^*fflfflLfcjawi, mmmi tmrn^mzx 

8 it £%£fl£ 0 

( 2 ) 7 77 hjtb'xMU^iipiot'^yv^ 
i02^7 7b-fbR]CE 

ffflE ( 1 ) t1l^7 7Hk7x54 h MM A 2 
OSK, PKX^2 535*^- h 9 V-v'MzfrikLT 
30 1 2 0°Cf 5 ^^7 ^^^M^KJtGSrff^o tz. 

[0044] friE ( i ) tHt^rffitJ: y 

7'7 7 f^^^to/i fc Z h 4 1 IZt tfTr^ti 
tz. ZCOtmfrC 7/7x7^ M ( 1 ) ^77b 

€RjfSp<?) 7 x 7 ^ b ) ^a*t Ltz \L=.)vm y v-w 
/57 vmm±, 7 9 %t^ta»T«)4 - tmz 

iitz, 

(itmm3 ) uttMi fcRtKjesgsfc. 7/7x7^ 

h 5g|5, VAc4 03P. 5gP*^!Srl.^ 
5BtraS^^ff^^^ 0 S^ftlt»i4 

40 7 5%t'S^>!t t 

[oo45]» ^tx mmm 1 « b/i-xycoitt. y 

/57hS6*^ftfc. 7'77h^ii3 0 

[0046] ±m<T> X a t , Htt« 3 T1±S*f ^7" 7 7 
hS^)fiSft)t«KjitL, ffifEft 1 X(± 2 «b"x;^ 
^7-7-^fflU^U«*ffi(73Ji^ (ifcKM3) , 7 77 

( »I4 - 7 , Jt«M4 - 6 ) TIES 1 , 2 

so fflfcsory*wsT, ^r*^-**-^* 
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11 12 

ny;^7"4JW±ii^^5 7 b^J£^ff ; fe">t 0 s-^fe [0047] 

*(is^t«ffl l ^^ds- i • , mm i > m.<rm&* 







J±t£pi] 4 


H J6M 5 


±fct£$J 5 




T l /BMI"4- -5? V 
/ / St 1 LT 7 y 


5. 0 


5. 0 














5. 0 


5. 0 




7*/-> ij * 








' " 




ME C 












A E C 


3.0 




2. 0 




mm 




45.0 


45.0 


45.0 


45.0 




S t 


19.5 


21. 7 





_ 




AN 


7. 5 


8.3 








MMA 






28.0 


30.0 




DMA Am 










(V) (Hr) 


80X5 
110X5 


80X10 


80X5 
110X5 


80X10 


^57 h»l (%) 


98 


41 


102 


44 



[0 048] £ * [*I2] 
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mm e 












— 


— 




777x7^ b 


— 


— 


— 






5.0 


5.0 


5.0 




ME C 


4.0 


4.0 


— 




A E C 


_ 




— 






95.0 


95.0 


95.0 


(*) 


s t 










AN 


_ 


- 






MM A 


23.0 


— 


— 




DMA Am 


23.0 


46.0 


50.0 


CO CHr) 


80X5 
110X5 


80X5 
110X5 


80X10 


y?yhmm <%) 


114 


108 


48 



[ 0 0 4 9 ] H 1 RV$k2<nimtPZ>* HMs#iJ4-7 X' * 
[0 0 5 0] 



**|frF±3-£S fete, m&^VlDV 
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